There is a need for new combination regimens for tuberculosis. Identifying synergistic 2 drug combinations can avoid toxic side effects and reduce treatment times. Using a 3 fluorescent rifampicin conjugate, we demonstrated that synergy between cell wall 4 inhibitors and rifampicin was associated with increased accumulation of rifampicin. 5
0
To determine if increased accumulation of RIF-FITC was due to increased permeability, plates. Intracellular accumulation of EtBr was monitored at 37°C using Ex 530 nm, Em 8 6 590 nm. AU1235 and PA824, both of which increased RIF-FITC accumulation at 5X and thiophene-2 and BDQ which increased RIF-FITC accumulation at 5X MIC resulted in 9 7 reduced EtBr accumulation as compared to DMSO treated cells (Figure 3g and h). This 9 8 suggests that the mechanisms for increased RIF accumulation for these two 9 9
compounds are different and are not related simply to changes in cell wall permeability 1 0 0 and/or efflux. Since BDQ disrupts ATP generation, it could have negative effects on 1 0 1 ATP-dependent transport mechanisms which might be independent of changes in cell 1 0 2 wall structure. This current study demonstrates that synergistic interactions between RIF and 1 0 5 compounds that target proteins involved in cell wall synthesis, including MmpL3 and 1 0 6
Pks13, are consistent with disruptions in the cell wall leading to increased cellular 1 0 7 permeability and increased accumulation of RIF. Increased accumulation of RIF in 1 0 8 ethambutol-treated bacteria is consistent with previous studies that detected 1 0 9 intracellular RIF using radio-labelling or liquid chromatography [8, 18] modes of action, including disruptions in cell wall [15, 19] . We hypothesize, that PA-824 1 1 5 mediated disruptions of the cell wall are responsible for increased permeability and 1 1 6 accumulation of RIF. Further studies are required to determine whether synergy 1 1 7 between cell wall inhibitors and other compounds is due to increased accumulation and 1 1 8 whether increased accumulation translates to improved activity when used in The authors acknowledge Catherine Shelton for technical assistance. The authors declare that there are no conflicts of interest. 
